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(54) WATER RESISTANT INK 
COMPOSniON 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
obtain a water resistant ink 
composition excellent in water 
resistance of printed images, also 
having a high storage stability and ink 
ejecting stability, and further 
excellent in the color developing 
property and color tone stability of 
the printed images. 



SOLUTION: This water resistant ink 
composition contains (I) 10 ptwt 
water- soluble dye stuff compound 
and/or organic pigment compound, 
(II) 100 pts.wt hydrolyzable silane (A) 
or hydrolyzed material thereof 
containing an organic group 
containing a tertiary amino group 
expressed by the formula: 
YR1mSiR23-m[R1 is a 1-8C 
unsubstituted or substituted 
monovalent hydrocarbon group by a 
substituent not containing nitrogen 
atom; R2 is a 1-4C alkoxy group or 
an acyloxy group; Y is a tertiary 
amino group-containing organic 
group, (m) is 0 or 1] and 2-6 ptwt 
organic silicon compound obtained by 
hyrolyzing (B) a hydrolyzable silane 
expressed by the formula: R3nSiR44- 
n [R3 is a 1-4C non substituted or 
substituted monovalent hydrocarbon 
group by a substituent not containing 
the tertiary amino group; R4 is a 1- 
4C alkoxy group or an acyloxy group; 
(n) is 0, 1 or 2] or a partial 
hydrolyzed material thereof and (HI) 
30-10,000 ptwt water. 
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(54) i&mazm m*m't>?m&03 

(57) (tfiEff) 
MBfc^ft] ( I ) **te»*Hfc^*Rtf 

mmfoG® i o 
(in 

YR'.Si R2 3 _, 

(R 1 ttC^e^tftXtta^^S^L&^lt* 

*Hn*»«H45'7> (A) xtt-toa»lP*»#ft l o 
R'.S i R« 4 _„ 

(r» ttc 1 » 8 #wixtt3«7 , sy»t*#bav» 

&7->P*vS. nteO, 1X142) T'S^nSiD*^ 
«14->^> (B) Xtt*0»»lP*»»ft5-2 0 OS 

ffcStt 2~6SS8B. 

Rtf (iii)*3 o~ i o. o o oafias^wraB* 
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[#fF»#©&ffl] 

1 ] ( I ) *»tt»»ft-&*&tf/Xtt#« 
YR'.Si R* 
««K R 1 ttft*»l~8©#B»XH:£*B : ?S* 
l/fcV>K*©-ffiBHt**S, R J «es??I& 1 ~ 4 O 
7;P 3 *->SXte7 Y«3j®7 5/S-&* 

R',SIR* H 
R 5 »4ft#»l-8©*BtftXtt3»72y* 

***bav»«ko!>-«iKMb***. r 4 1 - 

4©7,;Vn + ->gX«7->o^->S, nttO, 1X132 

t&s. ) Traan*to*»*tts/7> (b) xi**g> 
w^m*^* 5-200 a*gB t £jn*#flrrs c t 

Ki9T#5n«*It'f#ft^ft' 2-6 oag 

(CH, ) j NCH, CH, N (CHj ) 

3 

(CH,) (NCH, CHjN (CH,) 
H s ) 3 



mmt$®i oaass. (in te-«sc (d 
(i) 

7sys^ww«S^WT5Un*^»tt->7> (a) 
xtt*o«5MB*»»* i o om»a5t, TE-fciS 

(2) 

(2) 

a. a# am* 

30-10, 000 C t 

[»*«2i m*»»tt->5> (a) 
[flsi] 

CH, CH, CH, S i (OCHj) 
CH, CH, CH, S i (OCHj C 
CH, 



(CH, ) , NCH, CH, N (CH, ) CH, CH, CH, S i (OCH, ) 



(CH, ) , NCH, CH, N (CH, ) 
H, ) , 



CH, 



CH, 
I 

CH, CH, S i (OCH, C 



Mb 2] 



CH 3 N^^CH 2 CH 2 CH 2 Si (0CH 3 ) 3 

CH s l/^NCH 2 CH 2 CH 2 Si (0CH 2 CH 3 ) 8 
CH 3 

CH 3 l/^NCH 2 CH 2 CH 2 Si (0CH 3 ) 2 
CH 3 

CH 3 N^NCH 2 CH 2 CH 2 Si (0CH 2 CH 3 ) 2 

T*4**a 1 E*©»*tt-f 
CM#E3] *rtL4Mm'>y> (B) 7i«S i (OCH 
j ) 4 , Si (OC 2 H, ) « , CHj S i (OC 
H, ) , , XteCH 3 Si (OC, H 5 ) s T&^ft* 

1 TiS 3 flDVs-i*n*» 1 WCKHOB*^ 

#1. 

[11*8 5] O^vxy HB»fflT*«l|3Rflll71 
[ 0 0 0 1 ] 



[0 0 0 2] 

19. -f >tri?x.y hEiWrflstUTttM*©^ >f (12 

*fe9**«Pll6T*«c:t*»6. «ttfcE«3&ttiLT 
hE**ttK42fflSn*-f >^tUTtt. Sfe^tt. E& 

5fc*(^^ffi7;i'a-;P ! b^iD$nTV^. 

[ooo3] La»u -o?tmmmm<Di$im<Dft±t 
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ttffl-T x x * a o x u / 



•i >?->'iy b7*'J >^-W®Rfc*S*$bHfeOTi^ 

[0 0 0 4] EPS, SftrfrflgSttT^SfSfettOcfci^K 
ft £ icfetn^ £ W&tf&<D \z Vfrtt E \z & r> t 

u££ffi7;io-;i/fczkjgttT<&5<z)-e, ep^i@&#* 

[0 0 0 5] ^attfCKlSMJffc-fr, 

rfe$Jj 67 [6] (356-361 

(1994) ) i:s§snt^5. 

is "J JUS 5:* A L . 5 fttzlktc iOTife 

«>. M-SOjNal. -NHjI, -CNSfc£<Z> 
U;VSi:S^bTL*^, 7;lO*->->'j;Pg£3£< 

7kmmw<D£fem<m<. ^xh&Hzttmr&zt 

[0 0 0 6] rftft 6 6 [9] (517-52 

2 (1 9 9 3) ) fh7lh*yy7>XlWf 

h ij x h * -> -> 7 xc Srgsjra u . * mm. 
::n£ #7 sag u ^^s^bf^^ffi 

>?\zmu-rz>£* ^iaLfc^s«(i^;i/ 

[0 0 0 7] MiC. -^W«dK*tt##^iD^I<»:bTJ; 

YR'.Si R' 3 _, 
(5£*, R 1 1 ~ 8 <D#S^X«g^T^^ 

T)lu * ->gX & 7 -> O * YH 3 187 5 7 S^W 
^iSTii&O. mlJ0XlilT'i&5. ) T*£ttS3Sg 

R 3 „ S i R« H 
<SC4», R 3 ttK*ttl-8©*Jt»X»43»75ya 

407^ + ylXB7->D+->l > nteO. 1XJ4 2 
Tfc*. ) T3S3ttSill*fl-#tt->7> (B) X\t^r<D 



*j§1tO#U7 5>SSfflV^^t 
fimtttlT^Zifi, #U75>^©7 5yS. ftKl 
jK75yS&SVitt2»75yS0R*tt. *»ttCi 

0 T L £ 5 <h U -5 njBj&fttfe 
[0 0 0 8] SfcJC. #gl¥6-2 7 9 6 7 8*t&« 

*>U dco#}£TI4, <IS#-f*75ya 

07;W*'J14^T"«?F^T*S^», *i§tt0M> 
Ktt, *»tt*»S*-&*&*. M-SO,Na£, 
7JP=i*->-> U JP**-5 * < SATS r t «SilTa6 

iccto ftizm^wmwz±< isna:v»i*tt 

[0 0 0 9] 

(i) *»tt*»ft^*jfc^/xtt*«ic*wt^ 
«i. (in Tie-fiss (i) 

(1) 

7sy«*#**»*£*"*-*ln**H*tt->5> (a) 
xtt-toaf»jra*»*« i o ommmt. tib-ss^ 

(2) 

(2) 
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[0 0 10] ftoT, *^HJ«, ( I ) 7Ki£tt&£Hfc£ 

oa»§5, (in ±155$; 
(l) ©3&7$/S£W*$S£^TSin*#&& 
->7> (a) xia^^^iniTk^tii o oMgEt, 

±125£ (2) (Dtnfrftm&^yy (B) Xtt^OgBtfiJD 
*#8M&5~2 0 Ofi«gi5<t?£ln3*^-r2)^<hlCJ;^ 

T&sns^tt^s&ffc^^-e oa*gg, r# (ii 

I)*30~1 0, 0 0 0nmmZ<a&LTfcZ>Z.t$:ft 
[0 0 11] £TF, *%B^i^€?M{c^L<iaBj-r5 

>>7 t Lx&m sns feot<t 

<, ItfrSiJISSnsfcCT^^^ ->7 
>, v£>^. ^XD-ft£*#fi£^x..3&£j©&?jifi£ 

# t u t % t> e. n s t> © £ » m { * & « -r d t a* t # . 

!:#6!li:ii7yyMXD-i 7, 7~>y H-f xn— 2 
3, 7->>> F-fXD — 7 3, ^-f Ix-^ KXD-8 6^ 
ro^in-m TS/yHUyHl, T->-yFU<vH 
8. 7~>y FU«v h* 1 4. T->y Kl/y F3 7, 7->y 
F 5 2 , 7->y FUy h*8 7, 7->v F Vy F 9 
YR'.SiR'j^ 
(5$*. R 1 li^fSc 1 ~ 8 ©#iIXI3^Hf 

*r$*T;&D. miioxiin?^5. ) -e«sft£3i& 

<5£+. R 3 H^lcl~8(D»Xtt3i7S;l 

4C07;io*->gXKJ7>'n*->», n«0, 1XH2 
) T^£tt-5iD*#»tt->5> (B) Xtt-E-© 

mmu*#m® t &m*ttm-r z n t c .t r> t» s na 

[0 0 15] _hfB-$3$ (1) Tf^n5 3iS 

7sy»^**««*^#-r*a*iMiMfe*>5> <a> 

[0 0 16] ±E-«5S (1) 4>, R 1 tt&*ftl~8 
S, 7JUyxjU», 7U-J1/S, 7y)V^)imtJ.ii<D^ 



2 . 7isy F I/-«y F 1 0 3 . 7">f F W F 2 8 9, 'J 

9, 7y-;H^-9 2, 7->-y F^-8 7 , 'J 72 
x>f 7VJ1/-1 5. y-f F7\li/-8 6$<BS/7>& 
ft, 7->7F7"77^2, ^U»hy5y^2 2, ^ 
-fWF:75y*l 5 4*©77? 

*n$ZMzmB2l*Z>t7)\'l3V&$:7jit%<Dtf%ii: 
T&atf, -£■©<}: oftfcCTfcJifillc&ffl Lit*. 

[0 0 12] tlWIftfcl/Ttt, 7XU>7"7^ 

2, 7 7-XKID-. yX7 , /-fID-, 
>h^"U->^. Uy-;H^yF, U-^U-yFC, /I— 
7^>hl/yH2B, ^J l J7>h*-5>6B, 
5>3B, ^fM-ftl'j F 

U-*, 7^D->7X>^;i/-. 7r-^h^*-r^JP 
7^n'>7x>^U->^i:^tfe.ns„ 

[0 0 13] ^{C. *|£BJo (II) fJ»tbtffflT5 

[0014] zomm** mt$m\t. ±m\^ft^o 
tc, Tie-fes ( i ) 

(i) 

75y»«*w«**-&«-r*ip*»»tts/5> (a) 
Xtt-tO»»m*^»* 1 0 OMSBt, tie-issc 
(2) 

(2) 

CH3, CHjCHj» CH; CHj CH3 . 
CH (CH 3 ) 2 , -CHiCHjCH, CH S , -C 
H (CH S ) CH,CH,, -CHjCH (CH,) C 
H3 , — C (CHj) 3 , — C( H5 , — CjH|i, — 
C5 H|3> — CHj CHj C Fj > CHj CHj Cj 

[0 0 17] RM4K*ftl'-4©7^a*->* 
X«7->D + ->ST*0, AfrttCtt, -OCHj, - 
OCHj CHj, -OCHj CH 2 CHj, -OCH 

(CHj ) 2 . —OCHj CH; CH ; CH 3 . -OC 
H (CH,) CHjCHj, -OCHjCH (CH,) 
CHj, -OC (CH 3 ) j, -OCOCH,, -OC 
OCHj CH, tt£ifim™znz>. YlJ3i^7SyS^ 
W^«»T-*0. Mx.\mtt (3) , (5) -e^Sft 



ftW^l 1-293167 



[0018] 
[ft3] 
R5 

^>N- (R 7 N(R 8 ) )p-R 9 - 
R G 

B" 

R 10 — N N— R 13 — 

\ R 12/ 



0 _rU ~ 

[0 0 19] (5£*. R 5 , R 5 



(3) 



(4) 



(5) 



R», R»t2ftXft 
1-8, ffSL<IJl~40-«M*^lT, R', 
R9 RtfRU~RM«fc3|eR l~8C-«Rft*il1? 

ptt0~3. #£L<tel~2©g&T&£. ) 
fc*5. 1 ~ 8 <D-«»taK*»4. R'TlfcaBU 

[0 0 2 0] YttTWWCtt. 

Ot 41 (CH,),N.CH, -. (CH, CH, ), 
NCH,-, (CH,) jNCHjCHj - (CH, 
CHj) j NCHj CH] - . (CH,),NCH,C 
HiCHj-, (CH,CH 2 ) ,NCHjCH,CH 
f-, (CHj ) [ NCHj CHj N (CHj) CH, 
CH, CHj-, (CH,CHj) jNCHjCHjN 

(CH 3 ) CHj CHj CHj (CH 3 CH^j 
NCHjCHjN (CHjCH,) CHjCH 2 CH 2 
-. (CH S ) ;NCHjCHjN (CH,CHj) C 
HjCHjCHj-, (CH3 ) jNCHjCHjN 

(CH,) CHj CHj N (CH 3 ) CH, CH, CH 
2 -. (CH 3 CHj ) j NCHj CH 2 N (CH, C 

(CH 3 )jNCH 2 CH 2 N 



CH 3 N^NCH 2 CH 2 CH 2 - 



H 3 ) CHjCH, N (CH,CHj) CH, CH, C 
H,-. 

[0 0 2 1] 

[ft 5] 

CH 3 N^NCH 2 — 



CH 3 N^f<CH 2 CH 2 — 



CH 3 /^NCH 2 CH 2 CH 2 -- 

CH3 CH^ ^ CH 2 — 

CH 5 CH 2 N^ICH 2 Cfl 2 — 
CH3Cfl 2 N^^CH 2 CH 2 CH 2 — 



NCH 2 - 



NCH2CH2 



Amir ^ 



NCH 2 CH 2 CK 2 - 



[0022] tne.©«t»TfiiTo , bo*««nc»suv>. 

[0 0 2 3] 
[ft 6] 

(CH S ) CH 2 CH 2 CH 2 -» 



[0 0 2 4] ±ESt (1) CD3iS7SyS^WW«IS$ 
^Wr-5iD*^tt'>7> (A) <hLTte, Tm<D*<D 

[0 0 2 5] 

[ft 7] (CHj) ,NCH, Si (OCHj) j, 

(CH,) ,NCH, S i (OCH, CH,) (C 
Hj ) , NCHj S i CH, (OCH,) (C 
H 3 ) , NCH, S i CH, (OCHjCH,) 

(CHj CH, ) 2 NCH, S i (OCH,) (C 
HjCHj) jNCH, S i (OCH 2 CHj) 

(CH 3 CH 2 ) , NCH, S i CH, (OC 



Hj) j. (CH, CH, ) , NCH, S i CH, (O 
CHjCH,) (CH, ) , NCH, CH, S i 
(OCH,) (CH,) , NCH, CH, S i (O 
CH, CH,) (CHj) , NCH, CH, 5 i C 
H 3 (OCH,),. (CH, ) , NCH, CH, S i 
CH, (OCHj CH,) (CH3CH,), NC 
HjCHjSi (OCH,) 3. (CHjCH,) ,N 
CHjCHjSi (OCHjCHj) (CH, CH 
, ) , NCH, CH, S i CH, (OCH,),. (C 
H 3 CH, ) 2 NCH, CH, S i CH, (OCH, C 
H 3 ) (CH 3 ) j NCH 2 CHj CH, S i (O 
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TTIffl-r ± x — £ 9 3 J. D / 



CH,) 3 , (CH, ) , NCH, CHj CH 2 S i 

(OCH, CH,),. (CH,) , NCH, CH, C 
H,SiCH, (OCHj) (CH S ) ,NCH, 
CH, CHj Si CH, (OCH, CH 3 ),> (CH 
, CH, ) , NCH, CH, CH, S i (OC 
H,),. (CH, CH, ) , NCH, CH, CH, S 
i (OCH,CHj) (CH, CH,) , NCH, 
CH, CH, SiCH, (OCH,),, (CH, CH 
, ) , NCH, CH, CH, S i CH, (OCH, CH 
,),, (CH,) , NCH, CH, N (CH,) CH 
,CH,CH,Si (OCH,),. (CH 3 ),NC 
H, CH, N (CH, ) CH, CH, CH, S i (OC 
H,CHj) ,, (CHj) ,NCH,CH,N (CH 
j ) CH, CH, CH, S i CH, (OCH, ) , , 

(CH,) , NCH, CH, N (CH,) CH, CH, 
CH, SiCH, (OCH, CH,),, (CH, CH 
,) , NCH, CH, N (CH,) CH, CH, CH, 
Si (OCH,),, (CH, CH, ) , NCH, CH 
, N (CH, ) CH, CH, CH, S i (OCH, CH 
,),, (CH, CH, ) , NCH, CH, N (C 
H, ) CH, CH, CH, S i CH, (OCH, ) , . 

(CH, CH, ) , NCH, CH, N (CH 3 ) CH, 
CHjCHiSiCH, (OCHjCHj) (CH 
,) , NCH, CH, N (CH, CHj) CH, CH, 
CH, S i (OCH,),, (CH,),NCH,CH 
, N (CH, CH, ) CH, CH, CH, Si (OCH 
, CH, ),, (CH, ) , NCH, CHj N (CH, 
CH,) CH, CH, CHj S i CH, (OC 
H,),, (CHj) jNCHjCHjN (CHjCH 
,) CH, CH; CH, S i CH, (OCH, CH 3 ) 
,, (CH, CH,) , NCH, CH, N (CH, CH 
,) CH, CH, CH, S i (OCH,) s , (CH, 
CH, ) , NCH, CH, N (CH, CH, ) CH, C 
H, CH, S i (OCHjCHj) ,, (CH, C 
H, ) , NCH, CH, N (CH, CH, ) CH, CH 
,CH, SiCH, (OCH,) j, (CHjCH,) 
jNCHjCHjN (CHjCHj) CH, CH, CH 
, S i CH 3 (OCHjCHj) j, (CH,),NC 
H, CH, N (CH,) CHjCHjN (CH,j CH 
,CH,CH,Si (OCH,) ,. (CH,),NC 
HjCHjN (CHj) CHjCHjN (CH,) CH 
, CH, CH, S i (OCHjCHj) j, (CH,) 
jNCHjCHjN (CH,) CHjCHjN (C 
H, ) CH, CH, CH, S i CH, (OCH,),, 

(CH, ) , NCH, CH, N (CH, ) CH, CH, 
N (CHj) CH; CH, CH, S i CH, (OCH, 
CH,),, (CHj CHj ) , NCH; CH, N (C 
H,CH, ) CHj CH;N (CH,CHj) CH,C 
HjCHjSi (OCH,) j, (CHjCH,) ,N 
CHjCHjN (CH,CHj) CH, CH, N (CH 



,CH,) CH, CH,CH, Si (OCH, CH,) 
,, (CH, CH,) , NCH, CH, N (CH, CH 
,) CHjCH, N (CH,CH,) CH, CH, CH 
, SiCH, (OCH,),, (CHjCH,) ,NC 
H, CH, N (CH, CH, ) CH, CH, N (CH, 
CH : ) CHj CH, CH; S i CH, (OCH, CH 

i> 1. 
[0 0 2 6] 

[ft 8 3 



CH 3 N^NCH 2 Si(0CH 3 )3 



CH 3 

CH 3 /^CH 2 $i(0CH 3 ) 2 
CH 3 

CH 3 N v jNCH 2 Si(OCH 2 CH 3 ) 2 
CH 3 N^NCH 2 CH 2 Si(0CH3) 3 

CH 3 /~^CH 2 CH 2 Si (0CH 2 CH 3 ) 3 

*~ CHs 
CH 3 N^HCH2CH2SiC0CH 3 ) 2 

CH 3 

CH 3 N^NCH 2 CH 2 Si (0CH 2 CH 3 ) 2 

CH 3 /^NCH 2 CH 2 CH 2 Si (0CH 3 ) 3 

CH 3 l/^NCH 2 CH 2 CH 2 Si (0CH 2 CH 3 ) 3 
CH 3 

CH 3 N^NCH 2 CH 2 CH 2 Si (0CH 3 ) 2 
CH 3 

CH 3 l/^NCH 2 CH 2 CH 2 Si (0CH 2 CH 3 ) 2 

[0 0 2 7] 
[ft 9 3 
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CH 8 CH 2 N^^CH 2 Si(OCH 3 ) 3 

CH 3 CH 2 f/^NCH 2 Si (0CH 2 CH 3 )s 
CH 3 

CH 3 CH 2 N^jNCH 2 Si(OCHg) 2 
CH 3 

CH 3 CH 2 N^NCH 2 Si C0CH 2 CH 3 ) 2 
CH 8 CH 2 N / ~~ V NCH 2 CH 2 Si (OCH 3) 3 



CH 3 CH 2 N^NCH 2 CH 2 S i (0CH 2 CH 8 ) 8 
CH 3 CH 2 /^CH 2 CH 2 Si (0CH 3 ) 2 



CH S 

CH 3 CH 2 N^jNCH 2 CH 2 S i (OCH2CH3) z 

CH 3 CH 2 N^NCH 2 CH 2 CH 2 Si (0CH 3 ) 3 

CH 3 CH 2 /~^NCH 2 CH 2 CH 2 Si (0CH 2 CH 3 ) 8 
CH 3 

CH 8 CH 2 N^jNCH 2 CH 2 CH 2 Si (0CH 3 ) 2 
CH, 

CH 3 CH 2 N^NCH 2 CH 2 CH 2 Si (0CH 2 CH 3 ) 2 



[0 0 2 8] 
[{fc 1 0 ] 



(J^NCH 2 CK 2 CH 2 Si(0CH 3 )3 
j^NCH 2 CH 2 CH 2 Si(0CH 2 CH3)8 



P NCH 2 CH 2 CH 2 Si(0CH 3 ) 2 



[0 0 2 9] Cin? J ^4'T#f'ff*L<ttTfBC*1-t> 
[0 0 3 0] 

[ffcll] (CHj) 1 NCHj CHj CH t S i CH 

j (OCHj) 2 , (CHj) , NCHj CHj CHj 

S i CHj (OCHjCHj) (CH,) ,NCH 

J CHj N (CHj) CHj CHj CHj S i (OCH 
j)j, (CHj ), NCHj CHj N (CHj) CH 

jCHjCH, Si (OCHjCHj)j, (CH,) 
, N CH, CH, N (CHj ) CHj CH, CH, S i 
CH, (OCH,) (CH, ) , NCH, CH, N 

(CHj) CHj CHj CHj S i CHj (OCH, C 

H,),. 
[0 0 3 1] 
Utl 2] 

CH 3 N^NCH 2 CH 2 CH 2 Si (0CH 3 ) 3 

CH 8 /~^CH 2 CH 2 CH 2 Si (0CH 2 CH 8 ) 3 
CH 3 

CH 8 N^\cH 2 CH 2 CH 2 Si (0CH 3 ) 2 



Cfl 3 

CH 2 CH 2 CH 2 Si(OCH 2 CH 8 ) 2 



[0 0 3 2] jfefc, ±fBiD7K^ft->5> (A) X\t* 

(D^m^mm tm& t xm v> e. ho^km®. -> y 

> (B) tt. TI2-)IS:^ (2) xmzn, ^-cDiasrm 
&XX\Z2m&± : &m?>-'£to-&xm^Z>ZttfX2> * 

[0 0 3 3] 



P NCH 2 CH 2 CH 2 Si(OCH 2 CH s ) 2 

R'nSi R<«.„ 

(xt*. R 3 (*w^|g[l~8(D^a^X«3^7 5yS 



(2) 



w&a-r ii — <s a d 1 o / 



•5. ^tttoKte, -CH 3 . -CHiCHj, -CH, 
CHiCHj, -CH (CHj) -CH, CH, C 
HjCH,, -CH (CHj) CHjCHj, -CH 2 

CH (CHj) CHj, -C (CHj) j, -C 

i H5 , Cg H|i» ~ C e H|j, CH] CH; C Fj , 
-CH; CH 2 C, Fn^t'^J^SnS. 
[0 0 3 4] R* «^ISl~4©7;i/3*'>» 

Xli7->n+ylT*|3. AflcWKtt, -OCHj. - 
OCHjCHj, -OCHjCHjCHj, -OCH 
S i COCH 3 ) 4 > 
S i COCH 2 CH 8 )< * 
S i (OCHj CH 2 CH 3 
S i (OCH 2 CH 2 CH 2 
CH 3 S i (OCHg ) s , 
CH S S i (OCH 2 CH 3 
CH S S i <OCH 2 CH 2 
CH 3 S i <0CH 2 CH 2 
(CH 3 ) 2 S i (OCH3 
(CH 3 ) 2 S i (0CH 2 
(CH 3 ) 2 S i (OCH 2 
(CH 3 ) 2 S i (OCH 2 
CH 8 

S i (OC = CH 2 ) 4 



(CH 3 ) , . -OCH, CH, CH, CH, , -OC 
H (CH,) CH,CHj, -OCH, CH (CHj) 
CHj, -OC (CH 3 ) j, -OCOCHj, -OC 
OCH, CHj ££*#0ij7K$*l£. n«0, IX 

[0 0 3 5] (2) <Qtia7kftB&i'7> (B) t 

LT\t. TE©fctf>£0iJjjVf SCI 
[0 0 3 6] 
[ftl 3] 



)4 * 

CH 3 ) 4 „ 
) 3 * 

C H 3 ) 3 % 
CH 2 CH 3 ) 3 

> 2 ^ 
C H 3 ) 2 

CHj C H 3 ) 2 > 

CH 2 CH 2 CH 3 ) 2 % 

• CH 3 
CH 3 S i (OC = CH 2 ) 3 



CHj 

(CH 3 ) 2 S i (OC = CH 2 ) 2 

O 
II 

CHj S i (OCCH3 ) s » 

[0 0 3 7] znt><D*p-C¥flZft$.L<\t. Si (OC 
H 3 ) 4 , Si (OCH, CHj ) < , CHjSi (O 
CH, ) j . XtiCHj S i (OCHjCHj) ,W 

[0 0 3 8] ±!S3$7SyS^WW««£-£ ; rfStin 
*3H*tt->7> (A) xfcfr*©ffi$Mjn*$HSftKSC 
(2) Ol0*«-»tt->5> (B) Xtt-tCDW^a*^ 

t:miim&zttrzm*M*&i'7> (a) x«to 

(B)-Xtt*©»»iin*»*M*l5'-2 0 0fi«g5©tiJ£ 
«fc0»*KttUn*»*tt->7> (B) Xte^ 
©SMMn*#«MJS©*a«l 0-15 OSSgBT&S. d 
©ft** 5 a*»**T*s fc-f > * Oi*ttW+»C 
2 0 0 7^* UfWtT 

[0 0 3 9] ±ElD*»»tt->7> (A) , (B) Xte 



S i (OCCHj ) 4 „ 
0 

II 

(CHj ) 2 S i (OCCH3 ) 2 



Ttt. *^;i/7;io-;k xf^7^3-;k i-^d 
fcr;P7;U3-;u, 2-^n tr;^;^— ;nf©7Jio— 

[0 0 4 0] *l*©*ttH»5'5>l 0 OSagBldttL 
T4 0 0-5, 0 0 0Sfi86*WSL^. JEK#*L< 
ttl. 0 0 0-3, OOOaSgBT&S. JgJg©»#4 
0 0a*g|5«tCI / >^^<hK^jtfTL1-^, Jfctf^-K: 

-&*<»4. 5, 0 0 onm&£<o&^tmmmz 
[0041] $t mm^(D^(om\t. 
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vrwtnr j. j. e> v o a 



9 '>&^ tUDTK^^^^^iifT t IC < < . • &©££& 

[0 0 4 2] R^fttUTtt. (1) fi^2/7>** 
fc*Tr<5»ft. (2) «£->5>*WMr«* 

5 >*K**«T-r«#&. (3) 
st-/7> (b) xtt*o»»m*^«Mbt*'f*i»tt 

*#8?te->7> (A) XS-t tSITT 

s^j*. (4) 3»75/*'&wtf«s«'&irr*in* 

#8?te->?> (a) xii*©^!™*********^ 
KMTU *©». jP*5H¥tt">5> (B) Xtt*©« 
tt-f >*»J«*©S£tt©j6a»S, 4*K (1) ©R«* 
[0 0 4 3] fc*. »6n&*«^r-f*fl:^«tt*»« 

T*10~2, 0 0 011^, jfJKIJlO-l, 0 

[0 0 4 4] u©<t5l:LTH5nfe (II) 
^>*+T©«#ft*tttf«*<. (I) /&#©&*} 

[o 0 4 5]. (in £&©fi£SHnifttt. (i> j*#© 

OJi&sa*, (I) J*#l 0«*gB!C#LT2~6 OS 

mzi o~4 ossgpt-r*. asjosa^fiaa 

[0 0 4 6] *9&9!«>&j£iM) (III)rt#£LT*S»B 
U ±B (I) Rtf (II) &tt<D®MtLTm*Zh<D 

i:t'*offiiiu. (i) &»i ommmz 

**b3 0~10, 0 0 OftS. <&\Z4 0~ 1 , 000 
SSgBTfcO, 3 OSMUND *>4>fcH£»*tt-f>* 

»ric«©##*j£tttf**fl:U *&, io, oooii 

[0 0 4 7] *3E9i©'f >*ffij£*tt, ±12 (I ) ~ 
<III)J«fl'***UT&6fe©T. ftfiFS^ 
tt. -O^ttitiSfctt. ^fettfCffin, -f^yxvh 



T)Vzx -f v y n V)VT)Vzi -)Vfi E %mf £ H t 

ctie«ia$#^Tx«2a«±$ii^LT 

[0 0 4 8] ±!E&ssd£-r >2a«fcitifcE£-r3« 
^tc«. (i) BfcSH oa«asfc»Li-4 osfias, 

0, 4 0aaffl5«k0 ! b#V>tB7K 
[0 0 4 9] ftj£tefc£K»B«S-5-*.fcVMeH 

[0 0 5 0] £t±©«t-5t, *58W©-f >^taj««ttH) 
*t>L<tt*£|EH*©B*ttfc«nft«ttT£<, 

a«©*fttt'ct)«nTv»*tv»5ft3fsi*o-f 

[0 0 5 1] 

5BWS*#WKIftWrS3&«, #S2WSTf2©SM0yKSi!l 

t&OLm'U *1 2 0 g (6. 6 7mo 1) 
ilflEW-»r« l frai»*fllitfc2 0 0m i ©RisstAna 
^jg-^Lfc. ddlC (CH S ) 2 NCHj CHj CHj 
Si (OCHj) | 4 1. 4 g (0. 2mol) RZfC 
H 3 Si (OCHj) 3 13. 6g(0. Imp 1) * 

T6.0-7 OTCKftURb. ^E"©** 1 ^F^itJ^Srff o 
fc. *CX^5r^7jyy^-*flilD#lj-, ^^9 6^* 

«^-f 1 4 5 gmtz. ^©t)©©^» 

58» (1 0 5^/31^^) H2 8. 0%Tfe^fc. 
[0 0 5 2] [#J5fc«2] *120g (6. 67mo 

i) ^a^«, a«warx»ais***fc2 o omi© 

S«J»CAna»fi^Lfc. ^dlC (CHj) ; NCH 

J CHj N (CHj) CHj CHj CHj S i (OCH 

,) j 52. 8 g (0. 2 mo 1 ) RtfCHj S i (O 
CH S ) ,13. 6 g (0. lmol) ftg-&Ufc>b© 

51Cfcrtfl3J*±ftLfc. 3EC5J"-f^A^lCT6 0-70 
■CKiQ&U *©*S l«fM«#tfTofc. ^(CXT-x 



**«*14 8gftt. iOtO(03Fl»3E» (10 5*C 
/3BfP B 1) 13:3 0. 0%T&t>fc. 

[£l£0iJ3] *l 2 0 g (6. 6 7raol) 4Hm 
fi*ff-Rtf»SISIS*7tfc2 0 0ml ©KJSSfcAft« 

[0 0 5 3] . 
[ft 14] 

CH3N^NCH2CH 2 CH2Si (0CH 3 ) 3 

52. 4g (0. 2mol) RtfCH 3 Si (OC 
H,) ,13. 6g(0. lmol) S^LfefcOJ 
tlTl 0^dHtT?STbfciC5. 2 5*0*^ 4-8 

EftMU -tossifcwiBfSfT-sfc. ^i-xxtmp 

&&£1 6 0 g^fc. (10St/ 
3^) IJ2 8. 0%T&ofc. 
[0 0 5 4] [^AM4] #1 2 0 g (6. 6 7 mo 
1) B*tf-Rtf»SIB*B*.fc2 0 0mlffl 

K*aBKAna»fi^bfc. ^tc <ch 3 ) ,nch 

2 CH 2 N (CHj) CH t CH 2 CH 2 S i (OCH 

3 ) 3 5 2. 8g (0. 2mol) RZtS i (OC 
Hj) 4 15. 2 g (0. lmo 1) Lfzh ©£ 

OftfflfrVTffiTLrztCZ. 2 5*0*^4 7 
*CtCF*3il^±#Lfe. Stt-fMXKTe 0~7 Ot 
KinfRU -to**iewat»*ffofc. &fcx*-rJV 

jg&£14 8g^£. C©*)©©*!*^ (1 0 5*C/ 
«2 6. 0 %T<&ofc. 
[0 0 5 5] [$ttm] 

( 1 ) #*tt»*Hb-&ft : KSCftflaS^ttfi©^ D5 
h /-)l-7?y9/S. 0 g 

(2) £j*m©*«Kr-r*fl:£*!/l 7. 9g (@Jg 
» 5. Og) 

(3) */6 7. 1 g 

(4) ftSSU: *>J-fcU>/l 0. 0 g 

(1) ~ (4) tiLttZm&L, B*tt-f >^«J««*PI 
SSL Ac. 

( 1 ) *»tt**Wfc-S* : H U yfttS©7->y H 
UyFl4/5. Og 

(2) ^JfcmctfflUr'f 7. 9g (HJg 
» 5. Og) 

(3) */6 7. 1 g 

(4) ftStt : ^U-t'J >/l 0. 0 g 



(i) ~ (4) ftftzmsv, »*tt-r 

[-fXP— f >£] 

(1) **tt**Mb^«: JKKfk«*a^a«07->2; 
hWXD-2 3/5. 0 g 

(2) **«10t«M*ft^/17. 9g (BJ£ 
«■ 5. Og) 

(3) */6 7. 1 g 

(4) : ^U-fe'J>/l 0. 0 g 

(1) ~ (4) jS#*fi£U B*tt-f >9&£tt&n 
SJbfc. 
[5/7 W >*] 

(1) *»ttft«ft^*:*«fl:jaa*sc*a»o7->y 

Og 

(2) £jfcm©#*$M'SMI:£tt/l 7. 9g (B^ 
» 5. Og) 

(3) */6 7. 1 g 

(4) ftSffl : yU-feU>/l 0. Og' 

(1) ~ (4) j««-4g£U B*tt-f >^«Ufc**BI 
Kb*:. zm&4ft©-f >j»W»t-f>*?xy 
•J>^-« B J C-6 0 0 S«) tCfflU 

ttTBOIHrtfrU, ■*©«*£* l fc*-*". 
[0 0 5 6] ffiTkte 

S5l#±tffcP9©l?*B«fc©*£fc*«*L;fc. 
O : l?*B**fl:&b 

x : *lc«t*Ci;*BUV» 
jg#©fggft 

■f >^S?xy hE»SfTt>fcWr©R>*HB©»fttt*« 

gbfc. 

O : 5S£1f 

©BS£ 0 ^fc <fc ft ff*B«©3&»m«»S £ •£> ft Vi*«g 
Lit. 

O : B^HBCjfeTtt&b 

A : 8J*B«©-»»*m*0 

x : Bl*B«©*T*l»LH 

s«*bfc. (yxjusso. ai*B«©*-r*i3&«ai* 

ST©iP B 1) 

-f>^ft*«* 6 ox:©a*Tc»Bb. M©^rt:£fl 
*bfc. («©fc«te*y;i>fc£*«»£T**T. 

[0 0 5 7] [3»J 2 ] 
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( 1 ) *BttsfcfMt-&ft : *3Kftric*a:#a«o^ □ 7 

y 9 / '5. Og 

(2) ££«2©#«4r-f*fc£*/l 6. 7g 

# 5. 0 g) 

(3) 7JC/6 8. 3 g 

(4) ftBffl: ^<J-feU>/l 0. Og 
(1) ~ (4) fi£#£g£U B*tt-f 
Bbfc. 

( 1 ) **tt!ftfKk^«j : 7* H 'J y ^&«07->s/ H 
F 1 4/5. 0 g 

(2) £jfcW2 0W«er-fSMfc£»/l 6. 7g <BJ§5 
«■ 5. Og) 

( 3 ) */ 6 8 . 3 g 

(4) fiififfl : ^U-fe'J>/l 0. Og 

(1) ~ (4) dsasfi^u «*tto^»j««*n 
Win — r>^] 

( 1 ) **tt»mk^« : 3R]Rfl:jat*a#a»CD7*>y 
H-fin-2 3/5. Og 

(2) 2 ©tfttUr-f 1 6. 7g.(H» 

# 5. Og) 

(3) zK/6 8. 3 g 

(4) M*: ^'J-fc'J>/l 0. Og 

(1) ~ (4) £#£ig£U B*tt<>*»JS«*»l 

[->7>-r>*] 

( 1 ) *»ttJM6Ht£* : JMCfcj**SMittB©7i'y 
h*y;W— 9 2/5. 0 g 

(2) £jdS«2©#«4r-f*fl:'&tt/l 6. 7g (H» 
» 5. Og) 

( 3 ) */ 6 8. 3 g 

(4) «ia:^UtU>/10. Og 

(1) ~ (4) tfLftZm-SL, B*tt-f>*ttfiE«*H 

v>*-m(*v;>m bjc-6oos*) ciis 

am 1 trasinff ofc. ■*©»*** 1 \zf*-r. 
[oo58] mmm 3 ] 

( 1 ) *8ttsn*Mb£tt : KK-fkritWsc^aai©^ n 9 
*/— ;u^?»^/s. og 

(2) 3 OWHr'f 1 7. 9g (Bft? 

# 5. Og) 

(3) */6 7. 1 g 

(4) ftSffl : ^'J-feU >/l 0. 0 g 

(1) ~ (4) dL»ta^t. B*tt-f >*BJ«»*B 
BUfc. 



( 1 ) *»ttas»fl:-&» : 7)1/ H U >y^aS3<7)7->-> F 
Uyh'14/5. Og 

(2) ftl««3©*«$r<f'»ft:£»/l 7. 9g 

# 5. Og) 

(3) */6 7. 1 g 

(4) &UM : yj-fcU >/l 0. 0 g 

(1) ~ (4) £#ftg£U B*tt'f.>2BJfc»*W 

[-fXD— f>*] 

( 1 ) #»tt»#Hb£*r : JWCflaac«5tAtUI©7'>?r 
hWxn-23/5. Og 

(2) £j*«3©ff«!r-f»fl:fc<&/l 7. 9g 
» 5. Og) 

(3) 7K/6 7. 1 g 

(4) RUM : y«J-fe'J>/l 0. Og 

(1) ~ (4) «»-fcfi-&U B*tt'f>£ttj$ft*ll 

[->7W >9] 

( 1 ) *»tt»*Ht:£tt : m^fb^«^a»©7->y 

h*^-9 2/5. Og 

(2) ^*B3©*«ir-fBfl:ft*/l 7. 9g (@J§J 

# 5. Og) 

(3) */6 7. 1 g 

(4) : SfiJteU>/l 0. 0 g 

(1) - (4) j£#£fi£U B*tt-f >^BJ«*ftil 

U>^-« (*W>B B JC-6 0 0 S«) CffiH 

[0 0 5 9] mmi 4 ] 

( 1 ) *»tt*fMfc^* : mtss^afl©^ □ 7 

y-^5y^/5. 0 g 

(2) 4 #ft<&*b/l 9. 2g 
» 5. Og) 

(3) */65. 8 g 

(4) «S» : ^U-fe'J>/l 0. 0 g 
(1) ~ (4) j£#*B£U B*tt-f 

( 1 ) *»ttSfe*5Kfr&* : 7'* h* U yftt8!07->y P 
U *j F 1 4 / 5 . 0 g 

(2) ^fi£0J 4 ©WffiS^r-r mit&®/ 1 9 . 2g 

# 5. Og) 

(3) */65. 8 g 

(4) ftSSO :^UtU>/10. 0 g 

(1) ~ (4) fi£#£g£U B*tt-r>*fflJSfc*W 

[-fxn— f 
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hWXD-2 3/5. 0 g 

(2) £j£fll4 0#«4r-f 9. 2g (QJg 
# 5. 0 g) 

(3) */6 5. 8 g 

(4) &W.m : ^Uik>J>/l 0. 0 g 

(1) - (4) jfc»*S£U Bjktt-O^afcttSH 

[->7>-f>*] 

( 1 ) : Hftfilc^ttSOTy^ 
\ t 7)V~-9 2/'S. Og 

(2) ■&j3tW4 0*«!r-f*{k-&«j/l 9. 2g (HJg 
«■ 5. Og) 

(3) */6 5. 8 g 

(4) : ^l)-fcU>/l 0. 0 g 

(1) ~ (4) i£#£§-&U B*tt-f >*ariMfcSH 

dne>4fi©<>i7m^^<>;i7vx«v 
U>*-« (*W>« B J C-6 0 0 S») KJllri 

mmitmmzft^tz. -ton*** ucsr. 

[0 0 6 0] [tt««l] O^yiyhyiJ^-i 

(*w>« Bic-6oosi) ttm<z>'(>#&m 
•r. 

MJ- 5 0 0 C&) ttS©-f>£ftfl!l»T, iI3r©a 
fc-f S?x y h Srff o fc. fFff £ @ ttgffiffl 1 t 

[0 0 6 1] [Jttttl 3 ] 

( 1 ) *»tt»»ft-&* : SCJWbdtttSteaH©* p 7 
■y-;^5y^/5. Og 

(2) "<>*x^>^*U-5>/5. Og 

(3) */8 0. 0 g 

(4) &fifl| : ^'J-fe'J >/l 0. 0 g 

(1) ~ (4) iS#-Sfi#U B*tt-f >^firic«*H 

( 1 ) *J»ttft*Ml:£* : 7;U h* U y ^a«C07->y K 
Wry H 1 4/5. 0 g 

(2) ^>^X^l/>^+-y-5>/5. Og 

(3) */8 0. 0 g 

(4) &MM ': ^'Jt'J>/10. 0 g 

(1) ~ (4) /S#£?g£U B*tt-f >^&Js£«&H 

Mid-' f >£] 

(1) *»ttft*Hfc£4& : *SCftfiE«c^a«07->y 
RID-2 3/5. Og 

(2) ^>^X.5 1 U'>^+-y-5 >/5. Og 

(3) tK/8 0. 0 g 



(4) ftfift : ^U-fc'J >/l 0. Og 

(1) ~ (4) jS#£g-&U Bfctt'f >£ttA4b£n 

(1) **tt»*Mfc'&* : m^-ftJSttiC#a®CD7->!y 
H^-9 2/5. Og 

(2) ^>^X^U>^-9-5>/5. Og 

(3) */8 0. 0 g 

(4) «affl: yj-fe'J>/l 0. Og 

(1) ~ (4) tf#*g<&U BjJctt'f >*a/i£#l£IIS 
En&4fi©-f>*aj£ft*'f >*5>xy )«:/ 
'J B J C- 6 0 0 SSS) ICfflU 

mmi tmmz'tr^tz. 

[0 0 6 2] [JtttM4] 
[777^^] 

( 1 ) *tttt%4SHb«« : XftftAttftdttSe* d 7 
»/-^?»*/5. Og 

(2) h'JX5 1 l'>^>5'5>/5. Og 

(3) */8 0. 0 g 

(4) iTU-tU>/l 0. Og 

(1) ~ (4) j*#*fifcU B*tt-f >^&jStt«H 

< 1 ) **tt»*Hfci&4)!j : 7;p h* U y ^a«07-> v H 
l/yFl4/5. Og 

(2) h'Jlfl/>'<>^5>/5. Og 

(3) */8 0. 0 g 

(4) ftfifl : ^'J-fc'J>/l 0. 0 g 

(1) ~ (4) B*tt-f 

Win- f >*] 

( i ) **tt»»ft-&* : m^k^tt^^a«©7->y 

K-fin-2 3/5. Og 

(2) HJX3 l V>'<>>5>/'5. Og 

(3) */8 0. 0 g 

(4) . ffiSSI : ^'J-feU>/l 0. 0 g 

. (i) ~ (4) u s*tt-f >^»j«**»i 

[->7W>£] 

(1) *|*tt!fe«M;6« : **<fcj*»a*tt«07^y 
h*7>-9 2/5. Og 

(2) h>Jx3 1 U>'S>*S>/5. Og 

(3) */8 0. 0 g 

(4) ffSffl : yj-feU>/l 0. Og 

(1) ~ (4) fcftZM&L. B*tt-f >^ais«i*« 

U <*■* y >M BJC-6 0 0 S«) CfflU 
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[0 0 6 3] 



31 





J. l/f- 

HJ7fcl£ 








6 0*CT 




o 


o 


O 




1 2*% 


fSXM2 


o 


o 


o 




1 2*n 


mm 3 


o 


o 


O 




12*8 




o 


o 


o 




1 2»J3 


ikfeWl 


X 


o 


o 




1 2*n 




X 


o 


o 




1 2»£ 


tt&M3 


A 


X 


A 






Jfc«W4 


A 


X 


A 







[0 0 6 4] <, »Hfi«ft3£ttt«nfcB*tt-f Vi'WWt 
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